Abstract Reich (1957) proved that the sojourn times in two tandem queues are independent when the first queue is M / M /1 and the second has exponential service times. When service times in the first queue are not exponential, it has been generally expected that the sojourn times are not independent. A proof for the case of deterministic service times in the first queue is offered here.
Problem formulation
Let us consider two tandem FCFS queues, the first queue being M / D / 1 and the second queue having exponential service times. Let A denote the rate of Poisson arrivals at the first queue, T the deterministic service time in the first queue, and /1-1 the mean service time in the second queue. The state of the system is defined as the vector of queue lengths at the embedded times {t l , t 2 , ••• } when customers move from the first queue to the second queue. Let nl(t k) be the number of customers left behind in the first queue by customer k, and n2(t k-) be the number of customers found by customer k upon arrival at the second queue. It will be shown that the steady-state probabilities Jrij = P{(n l, n 2) = (i, j)} do not have a product-form solution, and hence n 1 and n2 are not independent. This will imply that the sojourn times in the two queues, 1;. and~, are not independent. Proof. It is shown that 1;. and nz are dependent when n, and nz are dependent. As noted by Reich (1957) , n, and 1;. are related by
Analysis The transition probabilities
The left-hand side is dependent on n«. and so pt'I, I n z ) depends on n-:
Now it is shown that 1;. and 1; are dependent when 1;. and nz are dependent. Note that T z is the sum of n z + 1 i. The right -hand side depends on 1;., so 1; and 1;. are dependent.
